A respirator is needed if: • The inhalation hazard cannot be eliminated through engineering controls (e.g., enhanced ventilation, isolated equipment and products, substituted materials or products). • The inhalation hazard cannot be eliminated through administrative controls (e.g., limiting exposure time by rotation of employees, limiting exposure time either in set up or final process or in maintenance). • Personal protective equipment (PPE) is required by regulation, standard, or standard of practice.
When an inhalation hazard is identified and can only be fully controlled by respiratory protection, a written RPP must be implemented. Workplaces exist where no respiratory hazard has been identified, but the employees want to, and do, use respirators voluntarily. For a workplace to be considered a hazard, employees must have been exposed to a respiratory hazard greater than the permissible exposure limit (PEL), as established by OSHA, and greater than the threshold limit value (TLV), as established by the American Conference of Governmental Industrial Hygienists (ACGIH). The PEL is the minimum legal standard an employer must follow, but some states have set higher minimum standards using current ACGIH recommendations. Also, employers may choose to use a higher recommended standard per ACGIH.
A written RPP is not required by OSHA if employees voluntarily use only a filtering facepiece (e.g., dust mask). If regulated by a state OSHA, the occupational and environmental health nurse must review the state's specific requirements because the requirements may be • Respirator selection. • Respiratory hazard identification (exposure in routine and emergent situations). • Medical evaluation of employees whomustuserespirators. • Respirator fit testing.
• Training employees how to use the respirator (e.g., putting on and taking off, limitations, and specific maintenance of the respirator).
• Training employees to evaluate the situation (routine or emergent) to determine proper respirator use. • Ensuring adequate breathing air supply, quantity, and flow for atmosphere supplying respirators. • Respirator maintenance and change schedules. • Regular evaluation of program effectiveness.
Respirator Selection and Hazard Identification
The most critical component of an RPP is respirator selection, as this contains the key element of respiratory hazard identification. Respiratory hazard identification includes analysis of the present or future work process that may require respiratory protection. The analysis can be completed several ways. An industrial hygienist may conduct the evaluation that ideally includes actual exposure monitoring of personnel performing the job. Another method is to review actual studies or evidence of the process hazard based on the method used by the organization and calculate a reasonable exposure estimate (Hubbard, 2000) . If the hazard process is variable, like firefighting where the hazard cannot be completely known, estimated, or monitored, the level of respiratory protection must be the highest. This is either full facepiece, pressure demand self contained breathing apparatus (SCBA) with a minimum service life of 30 minutes, or a combination full facepiece, pressure demand supplied air respirator with auxiliary self contained air supply.
If the hazard is not variable, the first step is to identify the chemical or materials and products involved in the process including the state and physical form of the substance. Respiratory hazards can be in the form of dusts and fibers, fumes, mists, gases, vapors, and biologicals (see Sidebar on page 295). Next, employee exposure to the hazard is to be estimated or measured. According to OSHA, personal monitoring is the most accurate method. Sampling equipment and analytical methods are to be used with OSHA specific monitoring requirements or National Institute of Occupational Safety and Health (NIOSH) criteria. Monitoring fixed locations or sampling for short time periods can estimate respiratory hazards, but monitoring must be performed dur-ing worst case conditions. Data or studies accurately describing the expected respiratory hazard may already have been completed. Trade associations, NIOSH, manufacturers of products, or others may have completed evaluations. If these data are used, the organization must show the same or similar conditions exist in their facility during the process evaluated. The OSHA has a consultation branch to provide assistance along with consultants from insurance companies or independent occupational health, safety, and environmental firms.
Program administrators have responsibility to ensure the evaluation takes place, but do not have to perform the evaluation themselves. Some processes can be complicated with several potential respiratory hazards and may need professional analysis to ensure all hazards are properly evaluated as an integrated process. If the organization cannot determine the employees' respiratory hazard exposure potential, the exposure potential is to be considered immediately dangerous to life and health (IDLH) and the highest level of protection is to be used (e.g., SCBA or atmosphere supplying as stated above).
When a respiratory hazard is identified, the organization must determine if the respiratory hazard can be eliminated or minimized by engineering controls. If the hazard cannot be totally mitigated with engineering controls or there are no known engineering controls, the organization should consider minimizing the hazard with administrative controls (except if cancerous or based on ceiling limits). Because these control measures do not sufficiently eliminate or minimize the hazard, PPE must be used to include respirators. The respirator must be NIOSH approved and specifically protect workers against the type and level of respiratory hazard. Respirators for escape must be certified by NIOSH for this purpose. All oxygen deficient atmospheres are to be considered IDLH. If an air purifying respirator is selected for a gas or vapor respiratory hazard the following conditions must be met and described per 29 CFR 1910.134: • There must be an end of service life indicator (ESLI) on the cartridges or canister that is certified by NIOSH for the specific contaminant or contaminants. • A change schedule for the cartridges or canisters must be implemented to ensure, based on objective data, the cartridge or canister is changed before there would be break through (i.e., before the end of the service life).
Because there are limited NIOSH approved ESLI cartridges or canisters and most were approved for single chemical hazards, not combinations, the organization will most likely need to follow the second option. The JUNE 2001, VOL. 49, NO.6 Respiratory Hazards that May Be Present in the Workplace
• Dusts and fibers are solid particles formed or generated from solid materials through mechanical processes such as crushing, grinding, drilling, abrading, or blasting. Examples are lead, silica, and asbestos.
• Fumes are solid particles formed when a metal or other solid vaporizes and the molecules condense (or solidify) in cool air. Examples are metal fumes from smelting or welding. Fumes also may be formed from processes such as plastic injection or extrusion molding.
• Mists are tiny droplets of liquid suspended in the air. Examples are oil mist produced from lubricants used in metal cutting operations, acid mists from electroplating, and paint spray mist from spraying operations.
• Gases are materials that exist as individual molecules in the air at room temperature. Examples are welding gases, such as acetylene and nitrogen, and carbon monoxide produced from internal combustion engines.
• Vapors are the gaseous form of substances normally in solid or liquid states at room temperature and pressure. They are formed by evaporation. Most solvents produce vapors. Examples include toluene and methylene chloride.
• Biological hazards include bacteria, viruses, fungi, and other living organisms that can cause acute and chronic infections if inhaled. Examples include Legionnaire's disease, flour, and animal products (e.g., dander, excreta). (Eastern Research Group, 1998) factors to be considered in the change schedule under worst case conditions are:
• The contaminant or contaminants for which the respirator is to be used.
• The concentrations of the contaminant or contaminants.
• The use frequency.
• Temperature, humidity, and air flow through the cartridge or canister.
• Work rate of employees.
• The presence of any other chemicals that may potentially interfere. Suppliers and manufacturers can be used as sources for guidance on change schedules and many have software online or imprinted formats to assist companies along with direct telephone technical support. Other resources are trade associations, the ACGIH, American Industrial Hygiene Association, OSHA consultation, NIOSH, National Library of Medicine TOXNET, and professional consultants. If the hazard evaluation indicates a need for air purifying respirator use, the filters, cartridges, or canisters must be labeled and color coded with a NIOSH approved label for the specified protection. The RPP procedures must specify that labels are not removed, defaced, or obscured during respirator use. The RPP procedure can also include noting the initial use date on the label if it does not interfere with the label information.
Medical Evaluation
When the respiratory hazard is identified and type of respiratory protection is selected, the next area of the RPP should be the procedures for medical evaluation. The medical evaluation is to be provided before employees are given respirators, even for voluntary use, and before they are trained or fit tested. This evaluation determines if the employee can wear a respirator and determines the indicated or prescribed level of respiratory protection. Medical evaluation procedures must include employer provided medical evaluations for all types of respirators used and for all categories of employees to include part time, seasonal, or temporary employees. The procedure needs to specify who will provide the evaluation, ensuring that if the licensed health care provider (LHCP) is not a physician, it is within the evaluator's state specific scope of nursing practice.
At minimum, there is standardized required medical information contained in a questionnaire in 29 CFR 1910.134 Appendix C (pages 301-306) that must be used either in a questionnaire format or by medical examination. If employees refuse medical evaluation, they cannot perform job tasks requiring respiratory protection. Employees may request to be evaluated by their own physician and the employer must arrange for this evaluation during work time and reimburse for the service outside of the regular health plan. The organization must provide the physician or LHCP with: • A copy of 29 CFR 1910.134. • A copy of the employer's RPP. • Type and weight of the respirator selected.
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• Duration and frequency of respirator use to include use for escape and rescue.
• Description of level of physical effort while wearing the respirator. • A list of additional PPE. • Temperature and humidity extremes to be encountered.
The organization must receive recommendations from the physician or LHCP per 29 CFR 1910.134 to include: • Determination of whether or not the employee is medically cleared to wear the respirator selected. • Limitations on respirator use related to a medical condition or workplace conditions (e.g., if the physician or LHCP determines the individual cannot wear a negative pressure respirator but can wear a PAPR, the employer must provide the PAPR).
• Need for follow up medical evaluations. • Statement that the physician or LHCP has provided the employee with a copy of the provider's written recommendations. (Each employee evaluated must receive a copy.)
The medical questionnaires are confidential. Employees have the right to contact physicians or LHCPs directly, especially when they respond positively to Part A, Section II, Questions I to 9; or if the employees are to wear SCBA or a full face respirator and respond positively to Part A, Section II, Questions 10 to 15 on the medical questionnaire (see Appendix C to Section 1910.34, beginning on page 301). If employees do not understand the questionnaire, they may be sent directly to the physician or LHCP to have the questionnaire administered, and an interpreter may be provided if needed. The physician or LHCP must provide a recommendation per 29 CFR 1910.134to include: • Employee medical clearance determination to use a respirator. • Limitations on respirator use related to medical condition of the employee or work conditions to include specifying a higher level of protection (e.g., PAPR versus an air purifying respirator) and need for follow up medical evaluations. • A physician or LHCP statement that the employee was provided a copy of the written recommendation.
The final determination is not the physician's or LHCP's, but the employer's using the provider's recommendations as an important factor in the determination. Additional medical evaluations are required per 29 CFR 1910 .134 whenever: • The employee reports symptoms related to his or her ability to wear the respirator. • The physician or LHCP, program administrator, or supervisor determines a need for reevaluation. • Information from the RPP suggests a need for reevaluation.
• Workplace conditions have changed, increasing the burden on the employees' health.
Respirator Fit Testing
When the hazard is identified and employees are medically cleared for respirator use, the next step is respirator fit testing to ensure the respirator fits the employee. Typically, training occurs at the same time as fit testing, or training and testing can be divided based on who will provide it and who will complete the fit testing. Optimally, training prior to fit testing prepares the employee for fit testing, but after fit testing, the care and maintenance of the respirator should be reviewed with a return demonstration. Per 29 CFR 1910.134 , comprehensive and understandable training is an annual requirement for those designated in the RPP. Retraining is required when: • There are changes in the workplace or hazard requiring a different type of respirator or level of protection.
• Employee knowledge and skill of respirator use has not been retained.
• Any situation in which training appears to be necessary to ensure the health and safety of the employee.
Initially the basic information in Appendix D of 29 CFR 1910.134 (see page 307) is the only required information either in written or verbal format for those who voluntarily use respirators, and there is no annual requirement for voluntary use. Training for all others must be completed prior to employee use of the respirator in the workplace and must ensure employees can demonstrate knowledge in the following areas per 29 CFR 1910.134: • Why the respirator is necessary (i.e., the hazard evaluation results) and how improper fit, usage (needs to include ESLI determination if applicable), or maintenance can compromise the protective effect of the respirator.
• What the limitations and capabilities of the respirator are (e.g., specifics of the respirator type, ESLI if applicable, manufacturer specifications). • How to use the respirator effectively in emergency situations, such as if a respirator malfunctions (e.g., level of respiratory protection may need to be changed in a hazardous materials spill and workers may not be qualified to be in that area). • How to inspect, apply, use, and check respirator seals (training sessions use this portion of the class to carry out required fit testing).
• What the procedures are for maintenance and storage of the respirator (e.g., Is the respirator used only by the employee or is it a multi-user respirator, as in some firefighting and emergency response teams? Is the individual responsible for the total care of the respirator or is there a central area where specialized employees perform the procedures?).
• What are the general requirements of 29 CFR 1910.134 Respiratory Protection and where are they kept?
Training Employees How to Use the Respirator
Customization of training to the employees' education level and language is needed to insure comprehension. To demonstrate knowledge of proper respirator use, employees may perform hands on return demonstration of the respirator or review training orally or with a written test. Written documentation is not required for training per 29 CFR 1910 .34 section (m), "recordkeeping," (However, depending on the state and when providing a record for OSHA compliance determination or other legal liability, written documentation may need to be included in the RPP.) Combined use of return demonstration and review of the required elements can provide a more complete assessment of employees' knowledge.
Two types of respirator fit testing include qualitative and quantitative. One of these specified procedures must be used to verify the respirator's facepiece seal on the employee or "fit" for any respirator with a tight fitting facepiece. Per 29 CFR 1910.134: Qualitative fit test (QLFf) means a pass or fail fit test to assess the adequacy of respiratory fit relying on the individual's response to the test agent. Quantitative fit testing (QNFf) means an assessment of the adequacy of respirator fit by numerically measuring the amount of leakage into the respirator.
Basically, QLFT is subjective, while quantitative fit testing (QNFT) is objective. A QLFT can be used only to fit test negative pressure air purifying respirators that must achieve a fit factor of 100 or less. This means a QLFT can be used only if the workplace hazard contaminant is 10 times or less than the permissible exposure limit (PEL), and lower than an IDLH level (e.g., if a PEL is 5 parts per million [ppm] and the exposure level is 60 ppm, then QNFT must be used). The four approved testing agents for QLFT are banana oil (i.e., isoamyl acetate), saccharin, bitrex, and irritant smoke (without a test enclosure). In addition, eight specified test exercises must be completed (i.e., normal breathing, deep breathing, turning head side to side, moving head up and down, talking [i.e., read Rainbow passage, count backward from 100, recite a memorized poem or song], grimace, bending over or jogging based on the testing environment, and then normal breathing). User seal check instruction is also required and can be considered an opportunity to test and wear the respirator to determine general comfort.
Each test exercise must be performed for 1 minute except the grimace, which is to be performed for 15 seconds. If employees cannot sense the testing agent, another test agent must be used that they can sense. No test is to be carried out if there is any facial hair between the facepiece seal and the skin (e.g., beard, mustache, sideburns, stubble). Also, any apparel (e.g., hats, scarves, glasses) interfering with fit must be removed or altered. Each protocol specifies how testing is to be performed and is fully detailed in Appendix A of 29 CFR 1910.134 . Based on the protocols, fit testing requires at least 15 to 20 minutes. Each time a selected respirator does not fit, the fit test process must be restarted. Therefore, some employee fit testing can be two to four times longer to complete based on respirator fit failures.
The employee does not fail a fit test, the respirator does. This is also why several respirator models and sizes must be available during the fit testing selection phase. Other conditions interfering with good fit are facial scars, deformities, or missing dentures. In some cases, a half facepiece respirator will not fit, but a full facepiece respirator will. Both negative and positive pressure tight fitting facepieces need to be fit tested. Respirator fit testing is to be completed after medical clearance and prior to initial use of respiratory protection. Respirator fit testing is required at least annually and whenever a different respirator facepiece is used (i.e., a different size, model, style, make). Also, respirator fit testing is required per 29 CFR 1910.134: whenever the employee reports, or the employer, physician or LHCP, supervisor, or program administrator makes visual observations of changes in the employee's physical condition that could affect respirator fit. Such conditions include, but are not limited to, facial scarring, dental changes, cosmetic surgery, or an obvious change in body weight.
An individual with as little as a 5 pound weight loss can experience a change in respirator size. Typically, a respirator size change is needed after a 10 pound weight change. The RPP must specify the type of fit testing to be used along with the procedures to be followed including 298 how the organization will document the fit testing and retesting required.
Determining Repirator Use in Routine and Emergency Situations and Ensuring Proper Air Quality
The RPP must contain procedures for both routine and emergency respirator use. These procedures are based on the hazard evaluation and the engineering and administrative controls used. It is helpful to have a table in the RPP summarizing the department, job classification, work tasks, control measures, and level of respiratory protection required. This section should state when respirators are to be used and the general procedures for use along with work practice rules for the area. Emergency procedures need to be specified, including alarm signals and actions to be taken, especially in IDLH conditions. Most importantly, the RPP must address procedures required during a respirator malfunction.
If atmosphere supplying respirators (e.g., airline, SCBA) are used, air quality and use procedures must be addressed including the minimum air supply to be stored on site per 29 CFR 19101.134 . If oxygen is used, prohibition of mixing compressed oxygen with respirator systems using compressed breathing air must be ensured because of the risk of fire or explosion. If oxygen content is greater than 23.5%, it must be used with specifically designed equipment to minimize the risk of fire or explosion posed by the higher concentrations. Compressed breathing air must meet Grade D requirements and cylinder testing. Labeling and certification must be specified.
If compressors are used, these general requirements must be followed per 29 CFR 19101.134: • Location of the compressor chosen to ensure purity of the air. • Low moisture content to prevent freezing of respirator valves. • Inline air purification to ensure continuous flow of Grade D breathing air. • Tracking of bed and filter changes to document when the sorbent beds and filters were last replaced (e.g., authorized person signs a tag verifying maintenance has occurred).
Based on the compressor used, carbon monoxide (CO) precautions must be taken. Compressors that are not oil lubricated need to ensure CO levels are less than or equal to 10 ppm. This can be done by placing compressors in an area free of contaminants, monitoring frequently or continuously, using inline CO filters, or using a high temperature alarm or shut off device. For oil lubricated compressors, either a CO alarm (preferred) or a high temperature alarm must be used . Airline respirator couplings must be incompatible with outlets for nonbreathable air or gases to ensure that at no time an asphyxiating gas or substance used to purge or clean the system is introduced into the airline system . Finally, breathing air containers must be labeled per NIOSH respirator certification standard 42 CFR 84, and purchased breathing air must be supplier certified and meet Grade D breathing air criteria. The supplier should also verify the moisture level, not to exceed the dew point of minus 50°F at 1 atmosphere.
Respirator Maintenance
Respirator maintenance (e.g., cleaning, disinfecting, inspecting, repairing, removing or discarding, storing) and change schedule procedures require specification. Procedures should be based on the facility, whether the respirators will be individual use or shared use, where respirators and respirator supplies will be maintained, and how the maintenance and care will be conducted. Cleaning can be user based or can be centrally performed. Based on the respirator used, the procedure needs to addre ss disassembly, inspect ion, washing and disinfection, drying, and storage, per 29 CFR 1910.134 Appendix B-2. Replacement parts, filters, cartridges, canisters, cleaning, and disinfection supplies must be specified along with the procedure for resupply. Maintenance includes inspection for cleanliness and defects.
No components will be replaced or repaired beyond those recommended by the manufacturer. Components requiring replacement or repair by the manufacturer, and valves, regulators , or alarms of atmosphere supplying respirators requiring repair by the manufacturer need to be specified along with the procedures to be followed in the RPP. Inspection checklists should be included in the RPP specific to the type of respirator used. Change schedules need to be specified based on the filter, cartridge, or canister used.
The RPP need s to specify airline or SCBA system procedures, including tank or cylinder changing and compressor checks, maintenance, and inspection. Defective respirators, respirator parts, or respirator system procedures need to be specified. Defective parts, respirators, and system s that are not discarded but are to be repaired need to be tagged out of service or defective, and should be placed in an area for pick up separate from the supply area . The employee should alway s be given a replacement of the same model, make, and size as the one being repaired or replaced. Respirators JUNE 2001, VOL. 49, NO.6 need to be stored to protect them from dust or chemical recontamination or destructive conditions (e.g., sunlight, extreme temperature, moisture) and facepiece or valve distortion. Therefore, the RPP needs to specify how and where respirators and the respirator systems are to be stored.
Program Evaluation
The RPP should be reviewed on a set schedule based on the hazards identified and evaluated (i.e., the type and extent) along with control measures, type of respiratory protection used, number of employees involved, and employee experience using respirators. The RPP needs to state the frequency of evaluation to ensure all elements are being implemented effectively. The evaluation requires consultation with employees to assess their views on the RPP effectiveness . Any problems or issues noted must be corrected or resolved . Per 29 CFR 1910.134 , there are four factors (although not limited to four) that must be assessed related to respirators: • Proper fit and no hindering of work task operations. • Appropriate selection based on exposure hazards. • Proper use. • Proper maintenance .
One evaluation tool to be used is a checklist for each level of responsibility (e.g., supervisor, employee, program administrator, physician or LHCP). The se checklists can be filled out during staff meetings or distributed with a specific return date. The Small Entity Compliance Guide for the Revised Respiratory Protection Standard (Eastern Research Group, 1998) has checklists for each area of the RPP that can be adapted for use. Another evaluation method is to admini ster onsite observation survey s including direct consultation and interviewing with employees. Trained employees can administer onsite observation surveys on a rotating basis. The evaluation proce ss may use evaluation tools from training, staff meet ing discussions and evaluations , onsite observation surveys, suggestion or complaint forms, incident investigations, and injury and illness trends. The method s and frequency of evaluation should be specified ensuring the frequency stated is achievable.
RECORD~EEPING
No program is complete without recordkeeping. The RPP should state how the required records will be maintained and by whom. Medical evaluation records must be maintained and retained, per 29 CFR 1910 29 CFR .1020 29 CFR 1910.134 and 1910 .1020) may access retained records for examination and copying. The RPP may include how long training records or evaluation checklists, surveys, or audits will be kept and by whom as well as any specific documentation tools used (e.g., wallet cards with training and fit testing information, especially useful for those who do work requiring respiratory protection at various sites). Additionally, if individuals use respirators voluntarily, documentation of voluntary use can be specified and maintained per the RPP.
OCCUPATIONAL AND ENVIRONMENTAL HEALTH NURSE ROLE
Occupational and environmental health nurses participate in the RPP process in several ways. They may: • Be the designated program administrator or the LHCP • Provide only some of the required occupational health services (e.g., administering medical questionnaires; advising on health hazards; testing pulmonary function; or drawing or collecting baseline, annual, or termination monitoring tests).
• Provide RPP training and fit testing. • Conduct each of these elements.
Whatever the role and responsibility, the occupational and environmental health nurse must know and understand the basic written elements of the RPP and understand these are only minimum requirements set by law. No matter what work environment requires a respirator with this RPP resource information, the occupational and environmental health nurse can create or improve the RPP and then implement it.
See Appendices on pages 301 to 307.
1. Any other symptoms that you think may be related to heart or circulation problems: YeslNo 7. Do you currently take medication for any of the following problems? a. Breathing or lung problems: YeslNo b. Heart trouble: YeslNo c. Blood pressure:YeslNo d. Seizures (fits): Yes/No 8. If you've used a respirator, have you ever had any of the following problems? (If you've never used a respirator, check the following space and go to Question 9 a. Eye irritation: YeslNo b. Skin allergies or rashes: YeslNo c. Anxiety: YeslNo d. General weakness or fatigue: YeslNo e. Any other problem that interferes with your use of a respirator: YeslNo 9. Would you like to talk to the health care professional who will review this questionnaire about your answers to this questionnaire? YeslNo Questions 10 to 15 below must be answered by every employee who has been selected to use either a full-facepiece respirator or a self contained breath ing apparatus (SCBA) . For employees who have been selected to use othe r types of respirators , answering these Questions is voluntary. 
